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(54) Method and system for property page management 



(57) A system and method for property page man- 
agement utilizes a property page set document to de- 
scribe a set of property pages. The property page set 
document is stored on a server computer and transmit- 
ted to a client computer via a communication network. 
The client runs a browser, or other graphical user inter- 
face, to request a property page set associated with 
theproperty page set document, however, the server 
"rsi ^nds an applet object that assists the brciyser ! n 
• .^r.2:j»uj the extensible markup language found in the 
property page set document . Theclient using the applet 
object then parses out and builds from the property page 
set document multiple property pages that are cached 
on the client. The client to furnish values to the property 
pages uses a separate data set document, also in ex- 
tensible markup language, received from the server. Al- 
ternatively, values are embedded for the property pages 
are in the property page set document. When a user 
makes changes to any values of a property page, the 
changes are incorporated into either the property page 
set document or the data set document stored on the 
client. The client waits until the user finishes using the 
property page set with updated values before sending 
updated data set document, or alternatively, the updat- 
ed property page set document to the server. Other em- 
bodiments manage types of displayable information 
structures other than the property pages. 
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Description 
TECHNICAL FIELD 

[0001] The invention relates generally to the transfer 
of information across a computer network and display 
of the transferred information, and more particularly, to 
management of displayable information structures, 
such as property pages, related to network access, re- 
trieval, storage, and updating. 

BACKGROUND OF THE INVENTION 

[0002] I nf ormation systems utilizing browser systems 
have greatly increased the amount and complexity of 
information being remotely accessed over computer 
networks such as the Internet and corporate intranets. 
These information systems typically include remote 
server computers that communicate with client comput- 
ers. The remote server computers store information to 
be accessed, manipulated, updated, and created by in- 
formation users. In turn, the client computers support 
browsers that provide user interfaces for information us- 
ers to access, manipulate, update and create the infor- 
mation stored on the servers. 

[0003] These browser based information systems use 
languages such as hypertext markup language (html) to 
represent information in documents, known as web pag- 
es. Typically, a collection of web pages, known as a web 
site, is stored on a server. Upon user request, one or 
more web pages are sent over a computer network to a 
browser on a client computer that will interpret the html 
descriptions found in the web pages and display the web 
pages for the user. 

[0004] A browser display typically displays informa- 
tion and controlb contorted in a web page. The controls 
can provide links to additional information. Typically, a 
browser will display a first web page in its display area. 
Additional information may then replace the entire first 
web page being displayed or may only replace part of 
the first web page being displayed by the browser. 
[0005] What has become a source of frustration is the 
amount of delay associated with displaying additional 
information once the first web page is displayed. When 
a control is activated to access additional information, 
the browser sends a request to the server for the addi- 
tional information. The server responds by sending the 
additional information to the associated client system. 
Unfortunately, a user may wait an unreasonable amount 
of time for the request to be serviced by a busy network 
or server. 

[0006] Frustration over further delay is caused by how 
the browser user must modify inf ormation. Since brows- 
er systems typically do not retain any indications as to 
how web pages have been modified, before additional 
information is viewed, any changes made by the brows- 
er user to the currently viewed information must be 
saved to the server. 



[0007] Frustration over still further delay is caused by 
conventional cache management techniques that limit 
the types of web page items that can be saved on the 
client for subsequent review. These limitations require 

5 further network requests of the server. Conventional 
cache management techniques also cause other prob- 
lems stemming from cache selection being based solely 
on duration since last transaction. Synchronization 
problems can occur between the information contained 

10 in different transmissions of web page information from 
a server if updates are based solely on duration since 
the last transaction. Also, these conventional cache 
management techniques necessitate a micro-manage- 
ment checking of cache status for each download of 

is each portion of a displayed web page, which may further 
add delay in processing of information to be viewed by 
a browser user. 

SUMMARY OF THE INVENTION 

20 

[0008] The present invention resides in method and 
system for property page management. Aspects of the 
method and system include a communication system 
comprising a server computer system and a client sys- 

25 tern. The server computer system includes a server stor- 
age. The client computer system comprises a client stor- 
age, a client interpreter, and a graphical user interface. 
The graphical user interface is configured to display dis- 
playable information structures one at a time on at least 

30 a portion of the graphical user interface. The communi- 
cation system further comprises a communication net- 
work coupled to the server computer and the client com- 
puter and a display document. The display document is 
configured to be stored by the server storage, to be 

35 transported between the server comp uter and theclic nt 
computer via trie c::n<munication setwi to •:;<! stored 
by the client storage, and to be used by the client inter- 
preter to build a set of displayable information structures 
for storage by the client storage and for display of the 

40 set of displayable information structures one at a time 
on at least the portion of the graphical user interface. 
[0009] Further aspects of the method and system in- 
clude the display document being written in extensible 
markup language and wherein the displayable informa- 

45 tion structures are property pages. Other aspects in- 
clude the graphical user interface being a browser and 
the client interpreter being an applet object. The display- 
able information structures in some aspects are config- 
ured to be displayed in random order fashion. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figure 1 is a block diagram of a computing sys- 
tem suitable for employing aspects of the invention to 
55 store, transmit and display portions of web pages. 
[0011] Figures 2 - 4 are illustrations of exemplary 
property pages as used by the present invention. 
[0012] Figure 5 is a transmission analysis chart of 
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transmissions between a client computer and a server 
computer as incorporated in the system and method of 
the depicted embodiment of the present invention. 
[0013] Figure 6 is a flowchart of a procedure per- 
formed by the applet object of the depicted embodiment 
to process xm1 property page set documents received 
from the server computer by the client computer. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] A system and related method for management 
of displayable information structures is described. In the 
following description, numerous specific details are pro- 
vided, such as specific types of displayable information 
structures, network architectures, storage methods, 
etc., to provide a thorough understanding of embodi- 
ments of the invention. One skilled in the relevant art, 
however, will recognize that the invention can be prac- 
ticed without one or more of these specific details, or 
with other displayable information structures, network 
architectures, storage methods, etc. In other instances, 
well-known structures or operations are not shown, or 
not described in detail, to avoid obscuring aspects of the 
invention or for brevity. 

[0015] The systems and methods of the present in- 
vention are useful for server management and browser 
processing of property pages as described below, but 
need not be so limited. The systems and methods are 
also useful for management and processing of other dis- 
playable information structures not based upon property 
pages. 

[0016] Figure 1 and the following discussion provide 
a brief, general description of a suitable computing en- 
vironment in which the invention can be implemented. 
Although -net reqi* !;cd ? embodiments of the invention will 
be describes in : i:e g^r.e :il context oi cbmpUer-execul- 
able instructions, such as program application modules, 
objects, or macros being executed by a personal com- 
puter. Those skilled in the relevant art will appreciate 
that the invention can be practiced with other computer 
system configurations, including hand-held devices, 
multiprocessor systems, microprocessor-based or pro- 
grammable consumer electronics, network PCs, mini 
computers, mainframe computers, and the like. The in- 
vention can be practiced in distributed computing envi- 
ronments where tasks or modules are performed by re- 
mote processing devices, which are linked through a 
communications network. In a distributed computing en- 
vironment, program modules may be located in both lo- 
cal and remote memory storage devices. 
[0017] Referring to Figure 1 , a conventional personal 
computer referred herein as a client computer 10 in- 
cludes a processing unit 12, a system memory 14 and 
a system bus 1 6 that couples various system compo- 
nents including the system memory to the processing 
unit. The processing unit 12 may be any logic process- 
ing unit, such as one or more central processing units 
(CPUs), digital signal processors (DSPs), application- 



specific integrated circuits (ASIC), etc. Unless de- 
scribed otherwise, the construction and operation of the 
various blocks shown in Figure 1 are of conventional de- 
sign. As a result, such blocks need not be described in 
5 further detail herein, as they will be understood by those 
skilled in the relevant art. 

[001 8] The system bus 1 6 can employ any known bus 
structures or architectures, including a memory bus with 
memory controller, a peripheral bus, and a local bus. 

io The system memory 14 includes read-only memory 
("ROM") 18 and random access memory ("RAM") 20. A 
basic input/output system ("BIOS") 22, which can form 
part of the ROM 18, contains basic routines that help 
transfer information between elements within the client 

15 computer 1 0, such as during start-up. 

[0019] The client computer 10 also includes a hard 
disk drive 24 for reading from and writing to a hard disk 
(not shown), and an optical disk drive 26 and a magnetic 
disk drive 28 for reading from and writing to removable 

20 optical disks 30 and magnetic disks 32, respectively. 
The optical disk 30 can be a CD-ROM, while the mag- 
netic disk 32 can be a magnetic floppy disk. The hard 
disk drive 24, optical disk drive 26 and magnetic disk 
drive 28 communicate with the processing unit 12 via 

25 the bus 1 6. The hard disk drive 24, optical disk drive 26 
and magnetic disk drive 28 may include interfaces or 
controllers (not shown) coupled between such drives 
and the bus 1 6, as is known by those skilled in the art. 
The drives 24, 26 and 28, and their associated compu- 

30 ter-readable media, provide nonvolatile storage of com- 
puter readable instructions, data structures, program 
modules and other data for the client computer 10. Al- 
though the depicted client computer 1 0 employs a hard 
disk, optical disk 30 and magnetic disk 32, those skilled 

35 in the relevant art will appreciate th at other types o; com* 
puicr'; cadable media that can store rieta scce&^ibie by 
a computer may be employed, such as magnetic cas- 
settes, flash memory cards, digital video disks ("DVD"), 
Bernoulli cartridges, RAMs, ROMs, smart cards, etc. 

40 [0020] Program modules can be stored in the system 
memory 14, such as an operating system 34, one or 
more application programs 36, other programs or mod- 
ules 38 and program data 40. The system memory 14 
also includes a browser 41 for permitting the client com- 

45 puter 1 0 to access and exchange data with web sites of 
the Internet, corporate intranets, or other networks as 
described below. While shown in Figure 1 as being 
stored in the system memory 14. the operating system 
34, application programs 36, other modules 38, program 

so data 40 and browser 41 can be stored on the hard disk 
of the hard disk drive 24, the optical disk 30 of the optical 
disk drive 26 and/or the magnetic disk 32 of the mag- 
netic disk drive 28. 

[0021] A user can enter commands and information 
55 into the client computer 1 0 through input devices such 
as a keyboard 42 and a pointing device such as a mouse 
44. Other input devices can include a microphone, joy- 
stick, game pad, scanner, etc. These and other input de- 
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vices are connected to the processing unit 12 through 
an interface 46 such as a serial port interface that cou- 
ples to the bus 1 6, although other interfaces such as a 
parallel port, a game port or a universal serial bus 
("USB") can be used. A monitor 48 or other display de- 
vice is coupled to the bus 16 via a video interface 50, 
such as a video adapter. The client computer 10 can 
include other output devices, such as speakers, print- 
ers, etc. 

[0022] The client computer 10 can operate in a net- 
worked environment using logical connections to one or 
more remote computers, such as a server computer 60. 
The server computer 60 can be another personal com- 
puter, a server, or other type of computer, and typically 
includes many or all of the elements described above 
for the client computer 1 0. Typically, the server compu- 
ter 60 includes a storage device such as a disk drive 62 
shown in Figure 1 . The server computer 60 is logically 
connected to the client computer 10 under any known 
method of permitting computers to communicate, such 
as through a local area network ("LAN") 64 or a wide 
area network ("WAN") orthe Internet 66. Such network- 
ing environments are well known in offices, enterprise- 
wide computer networks, intranets and the Internet. 
[0023] When used in a LAN networking environment, 
the client computer 10 is connected to the LAN 64 
through an adapter or network interface 68 (coupled to 
the bus 16). When used in a WAN networking environ- 
ment, the client computer 10 often includes a modem 
70 or other device for establishing communications over 
the WAN/Internet 66. The modem 70 is shown in Figure 
1 as coupled between the interface 46 and the WAN/ 
Internet 66. In a networked environment, program mod- 
ules, application programs, or data, or portions thereof, 
car^e stored in the server computer 60, such as in the 
disk drive G2. 1 hose skilled in the relevant a-t wili reality 
recognize that the network connections shown in Figure 
1 are only some examples of establishing communica- 
tion links between computers, and other links may be 
used, including wireless links. 
[0024] In the depicted embodiment, the browser 41 
displays web pages on the monitor 48 that contain prop- 
erty pages, which are generally known in the art of 
graphical user interfaces (GUIs). An example of a prop- 
erty page 72 is shown in Figure 2. Typical to property 
pages are tab controls such as General tab 74, Client 
Access tab 76 and Advanced tab 78 shown in Figure 2. 
A set of tab controls allows selection of a particular prop- 
erty page from a set of property pages, for instance, the 
set of tabs 74-78 as shown in Figure 2. The property 
page 72 shown in Figure 2 is associated with the Gen- 
eral tab 74 because the General tab is displayed in Fig- 
ure 2 as being on top of the other tabs 76 and 78 of the 
set of tabs 74-78. 

[0025] An associated feature of property pages is il- 
lustrated by the set of property pages 72, 80, and 82 
shown in Figures 2, 3 and 4, respectively, in that the 
property pages of a property page set are displayed one 



at a time in a random access order, based upon user 
selection, in the same browser area. User selection of 
a property page occurs in the depicted embodiment by 
the user clicking on a selected one of the tabs 74-78 
5 with the pointing device 44. As is typical with property 
pages, the General property page 72 contains fixed in- 
formation such as labels 84-96 and data entry areas 
98-106; the Client Access property page 80 contains 
fixed information such as labels 110-122 and data entry 
io areas 130-136; and the Advanced property page 82 
contains fixed information such as labels 140-156 and 
data entry areas 160-166. The data entry areas may 
contain default data, remain unfilled, or may be filled in 
by a browser user. Other property pages have other ar- 
ts eas designated for other kinds of information that is 
more graphically oriented that could also be either fixed 
or contain areas for data entry that can be modified by 
a browser user. Other embodiments of the invention uti- 
lize sets of displayable information structures other than 
20 property pages that also are displayed one at a time in 
either a random access order based upon user selec- 
tion, in a serial order or some other order in the same 
browser area. 

[0026] In the depicted embodiment, the entire brows- 
es er display area can be allocated for display of the se- 
lected one of the set of property pages 72, 80, and 82 
so that, for instance, when displayed, the General prop- 
erty page 72 would occupy the entire display area of the 
browser 41 . Alternatively, the selected one of the set of 
30 property pages 72, 80, and 82 could be displayed in a 
designated display portion of the browser 41 with other 
displayable items, such as displayable frames, occupy- 
ing the remaining display portions of the browser 
[0027] The depicted embodiment provides a system ^ 
35 and method fqr requesting a property page set and mod- ^ : 
Hying sets asscciaieu Witt: I' a ie property page set 
as shown in transmission history 200 in Figure 5. In 
transmission 210, the client computer 10 running the 
browser 41 first sends an html request to the server 
40 computer 60 for a property page set and a first data set. 
In other embodiments, the browser 41 requests a prop- 
erty page set without a specific request for a data set, 
and the server 60 furnishes a default data set. 
[0028] In transmission 212, the server 60 sends an 
^5 html document containing at least enough description 
of a rudimentary frame containing a Java applet object, 
which is used by the client computer 1 0 as an interpreter 
ofxml documents. Forthe depicted embodiment, as ex- 
plained further below, the applet object, as an interpret- 
so er, parses xm1 , builds property pages from xm1 docu- 
ments furnishes values from other xm1 documents to 
the property pages, modifies the values and property 
pages, caches the property pages, values and modifi- 
cations in the RAM 20 or the disk drive 24 of the client 
55 computer system 1 0, and sends the modifications back 
to the server computer system 60 in the form of modified 
xm1 documents. The html document also contains a pa- 
rameter containing a network address of an extensible 
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markup language (xm1) property page set document 
associated with the requested property page set. Upon 
receipt of the html document, the client computer 10 
runs the applet object as another program 38, which 
temporarily intercedes for the browser 41 regarding 
communication with the server computer 60. In trans- 
mission 21 4, the applet object running on the client com- 
puter 10 then uses the network address supplied in the 
html document to request the xm1 property page set 
document associated with the requested property page 
set. 

[0029] In transmission 216, the server computer 60 
sends the requested xm1 property page set document 
and a first data set to the client computer 1 0. In the de- 
picted embodiment, the first data set is separate from 
the xm1 property page set document so that additional 
data sets can be associated with the xm1 property page 
set document. In alternative embodiments each xm1 
property page set document has a data set embedded 
in each xm1 property page set document. Further em- 
bodiments have other separate data set documents as- 
sociated with the xm1 property page set documents. 
These separate data set documents are written in xm1 
language and furnish the values used by the applet ob- 
ject to fill in the data areas of the property pages built 
by the applet object from the xm1 property page set doc- 
ument. 

[0030] As explained further below, the applet object 
uses the xm1 property page set document to build the 
property pages associated with the xm1 property page 
set document so that the browser 41 can then display 
the requested property page set. If the browser user 
changes any of the values associated with the request- 
ed property page set being displayed by the browser 41 , 
the applet object reflects these changes in the first xm1 
data i^i. When the browser us^i? is finished viewing the 
requested property page set, the applet object transmits 
the changed xm1 data set back to the server computer 
60 in transmission 218. 

[0031 ] If these changes to the first data set are trans- 
mitted by sending only the actual changes to the server 
computer 60, the server computer then modifies the first 
xm1 data set document accordingly. Alternatively, the 
applet object can store changes by modifying the first 
xm1 data set document and then can update the server 
computer 60 by sending the entire modified first xm 1 da- 
ta set document to the server. In those embodiments 
that store data directly in a xm1 property page set doc- 
ument, the applet object makes all the modifications to 
the xm1 property page set document based upon all of 
the user changes to the requested property page set be- 
fore sending the modified xm1 property page set docu- 
ment to the server computer 60. Typically, the client 
computer 1 0 sends any changes to a particular xm1 da- 
ta set document or a particular xm1 property page set 
document to the server computer 60 once a user finish- 
es using the particular xm1 data set document or the 
particular xm1 property page set document, respective- 



ly. 

[0032] If the browser user desires another set of data 
for the associated property page set, the applet object 
then sends a request to the server computer 60 for a 

5 second xm1 data set in transmission 220. In response, 
the server computer 60 sends the second xm1 data set 
document to the client computer 1 0 whereby the applet 
object processes the second xm1 data set document 
similarly to the first xm1 data set document Changes to 

io the second xm1 data set document are also handled 
similarly to those described for the first xm1 data set 
document. 

[0033] An xm1 property page set document for an as- 
sociated property page set is organized based upon de- 

15 finable xm1 tags. Other languages could also be used 
to describe the property page sets. In the depicted em- 
bodiment, an xm1 property page set document begins 
and ends with a "property pages" start and end tag, re- 
spectively. Between the "property pages" start and end 

20 tags are a series of pairs of "property page" start and 
end tags. A pair of "property page" start and end tags 
corresponds to an individual property page of a property 
page set. Between each "property page" start and end 
tag is a series of xm1 descriptions of GUI features that 

25 can include, but is not limited to, those related to labels, 
textfields, checkboxes, radiobuttons, values, pairs of 
"groupbox" start and end tags, pairs of radiogroup start 
and end tags, or other types of pairs of start and end 
tags. The pairs of start and ends tags within a particular 

30 pair of "property page" start and end tags can further 
bound other xm1 descriptions of GUI features. Other 
embodiments also utilize descriptions for other GUI fea- 
tures as described with xm1 or other languages. 
[0034] As explained, an xm1 property page set docu- 

S5 ment associated with a property page set can contai?. 
emboddL ^ in the xm i prope; ^ page set document; d&tu 
to be displayed in the data display areas of the property 
pages associated with the property page set. Alterna- 
tively, the depicted embodiment separates data from 

40 property page descriptions by utilizing separate xm1 
documents for each data set. These xm1 data set doc- 
uments begin and end with "data" start and end tags, 
respectively. Within the "data" start and end tags, prop- 
erty names and values are defined or left undefined for 

45 a browser user to update. For instance, for separated 
data, a separate xm1 data set document would exist for 
each of the set of property pages 72, 80, and 82 for the 
corresponding data entry areas 98-106, 130-136, and 
160-166, respectively. Furthermore, other start and end 

so tags such as "set" start and end tags can group other 
property name and value definitions within the "data" 
start and end tags. 

[0035] In the depicted embodiment, the applet object 
sent in the initial transmission 21 0 from the server com- 
55 puter 60 to the client computer 1 0 running the browser 
41 is written in the Java programming language. In gen- 
eral, the applet object intercedes for the browser 41 re- 
garding communication with the server computer 60 in 
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receiving the xm1 property page set documents and the 
data set documents because typically browsers are not 
constructed to process xm1 documents. 
[0036] Upon receipt of the xm1 property page set doc- 
ument from the server computer 60 in transmission 21 6, 
the applet object processes the xm1 property page set 
document according to procedure 230 shown in Figure 
6. The applet object contains an xm1 parser that parses 
out the descriptions for the individual property pages 
contained within the xm1 property page set document 
(step 232). After this parsing is complete, a builder por- 
tion of the applet object builds a GUI panel for each prop- 
erty page (step 234). The builder portion of the applet 
object then builds the controls for each property page 
according to the xm1 descriptions contained within each 
pair of property page tags (step 236) and assigns the 
controls for each property page as children of the GUI 
panel associated with each property page. Ail these dis- 
play aspects for the property pages of the property page 
set are cached as a set, for instance in the RAM 20 or 
the disk drive 24 on the client computer 10 so that the 
property pages can be retrieved for viewing in a more 
rapid fashion than if they were individually accessed by 
the client computer 10 from the server computer 60. 
Viewing of the property pages can be done in rapid fash- 
ion even if the viewing is in a random order due to the 
caching of the property pages. The caching also allows 
for rapid retrieval of previously viewed property pages 
of a property page set. 

[0037] Once all the display aspects of the property 
pages have been built, in the depicted embodiment, the 
browser 41 displays a first property page chosen by the 
browser user (step 238). Alternatively, the browser 41 
can display a default property page if a first property 
page has not been chosen. If any data is to be entered, 
modified, or updated by the browser user (step 240), the 
procedure 230 updates the applet object (step 242), 
else no change to the applet object is necessary. 
[0038] After viewing the property page being currently 
displayed by the browser 41 , if the browser user choos- 
es to view another property page of the property page 
set (step 244), the procedure 230 branches back for the 
browser to display the chosen property page (step 238), 
else the procedure 230 ends (step 246). Once the user 
is finished viewing the property page set with a first data 
set, the client computer 10, if necessary, updates the 
xm1 data set document associated with this first data 
set. Since the displayable aspects of the property page 
set are cached on the client computer 10, if a second 
xm1 data set document is sent to the client computer 
from the server computer 60, such as in transmission 
222, the applet object does not have to repeat all the 
steps of procedure 230 to build up the panels and con- 
trols for the property page set. instead, a data handler 
portion of the applet object need only process the data 
found in the second xm1 data set document to be dis- 
played by the browser 41 to merge this data with the 
property page set cached on the client computer 10. 



[0039] For example, a property page set directed to 
employee information could have three property pages 
generally similar to the property pages 72, 80, and 82, 
shown in Figures 2, 3, and 4 only directed to information 

s related to employee benefits, employee compensation, 
and employee skills. Each employee would then have 
an associated data set containing information specific 
to the employee. For instance, based upon a user re- 
quest from the client computer 1 0, the server computer 

10 60 would send an employee xm1 property page set doc- 
ument associated with employee information and a first 
employee xm1 data set document associated with infor- 
mation on a first employee to the client computer. The 
browser 41 would then display property pages for ben- 

15 efits, compensation, and skills of the first employee 
based on which property pages the user selects to view. 
If the user requests information about a second employ- 
ee, the client computer 1 0 first updates the xm1 data set 
document if there were any changes in state with the 

20 applet object related to data and then checks to see if 
the general employee property page set and second 
employee data set are cached on the client computer. 
In this case, the general employee property page set is 
cached since it was used in displaying information about 

25 the first employee. The second employee data set is not 
cached on the client computer, however, since it has not 
been viewed by the current user. Consequently, the cli- 
ent computer 1 0 receives the second xm1 data set doc- 
ument from the server computer 60 for subsequent dis- 

30 play along with the general employee property page set 
by the browser 41. 

[0040] In the depicted embodiment, the property page 
set built from an xm1 property page document and any 
data set used with the built property pages remain 

35 cached on the client computer 1 0 until at least such t'nu 
as when the bowser 41 is no longer displaying ihe prop < 
erty page set associated with the xm1 property page 
document. Other embodiments cache property page 
sets and data sets for longer or shorter periods of time 

40 depending upon, for example, performance and capac- 
ity factors related to the client computer 1 0. 
[0041] Although the depicted embodiment has been 
described in terms of property pages, further embodi- 
ments are directed to other displayable information 

45 structures that are displayable by graphical user inter- 
faces, such as by browsers, and are described in either 
xm1 documents or other documents based on other 
computer languages. These embodiments provide a 
single display document, such as written with xm1 , that 

so describes the displayable aspects of the information 
structures. In some of these embodiments, a data set is 
provided with the display document. In other of these 
embodiments, separate documents describing associ- 
ated data sets are used. 

55 [0042] The present invention, including the depicted 
embodiment, allow organization of displayable informa- 
tion structures beyond the concept of a web page and 
more in terms of a web book. A web book is a collection 
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of displayable information structures that are transmit- 
ted, modified, and stored as an individual collective en- 
tity. Although the web book can be treated as a separate 
entity, unlike a web page, not all the displayable infor- 
mation structures of a web book need be displayed at 
once. Also, some or all of the displayable information 
structures may be displayed on the same browser area, 
one at a time, in a random access fashion. 
[0043] For the embodiments using displayable infor- 
mation structures other than property pages, a browser 
on a client computer receives a display document writ- 
ten in xm1 or some other language that describes dis- 
play aspects of a collection of displayable information 
structures. A program either incorporated into a brows- 
er, incorporated into another GUI application, or running 
in conjunction with a browser or another GUI applica- 
tion, interprets the display document to buifd the asso- 
ciated collection of displayable information structures 
{e.g., web book) and temporarily or permanently stores 
the collection on the client computer to be displayed by 
the browser or another GUI application running on the 
client computer. 

[0044] To further elaborate on the web book analogy, 
the collection of displayable information structures is 
similar to a book in that not all portions of the collection 
are viewed at once. Instead, each displayable informa- 
tion structure is viewed one at a time in the same display 
area of the browser or other GUI application. Also, sim- 
ilar to a book, the display document describing the col- 
lection of displayable data structures is transported as 
a single unit between server computer and client com- 
puter. Furthermore, just as a book can be updated as a 
new edition, the display document is updated regarding 
modifications to all displayable information structures of 
a collection before being sent back to the server conr^ 
pucer. '■ '* : 

[0045] Like a form book, data can be separated from 
the general form of the collection of displayable infor- 
mation structures, to be filled in by the browser or GUI 
user. In these embodiments, separate data files written 
in xm1 or another computer language accompany the 
display file to provide associated data for the data areas 
of the displayable data structures. These data files each 
contain a set of data for a collection of displayable data 
structures and if modified by a browser user, are updat- 
ed at the client computer before being sent back to the 
server computer. In other embodiments, data for the da- 
ta areas of the displayable data structures are embed- 
ded in the display document itself, so any modifications 
of data is done so directly to the display document. 
[0046] From the foregoing it will be appreciated that, 
although specific embodiments of the invention have 
been described herein for purposes of illustration, vari- 
ous modifications may be made without deviating from 
the spirit and scope of the invention. Accordingly, the 
invention is not limited except as by the appended 
claims. 



Claims 

1 . A communication system comprising: 

5 a server computer system including a server 

storage; 

a client computer system comprising: 

a client storage; 
*0 a client interpreter; and 

a graphical user interface, the graphical us- 
er interface configured to display displaya- 
ble information structures one at a time on 
at least a portion of the graphical user In- 
to terface; 

a communication network coupled to the server 

computer and the client computer; and 

a display document configured to be stored by 

20 the server storage, the display document con- 

figured to be transported between the server 
computer and the client computer via the com- 
munication network, the display document con- 
figured to be stored by the client storage, and 

25 the display document configured to be used by 

the client interpreter to build a set of displayable 
information structures for storage of the set of 
displayable information structures by the client 
storage and for display of the set of displayable 

30 information structures one at a time on at least 

the portion of the graphical user interface. 

2. The communication system of claim 1 wherein the 
display document is written in extensible markup 

35 language. 

3. The communication system of daim 1 wherein the 
displayable information structures are property 
pages. 

40 

4. The communication system of claim 1 wherein the 
graphical user interface is a browser. 

5. The communication system of claim 1 wherein the 
45 display documents are written in extensible markup 

language. 

6. The communication system of claim 1 wherein the 
client interpreter is an applet object. 

50 

7. The communication system of claim 1 wherein the 
client interpreter and graphical user interface are 
combined in a single application. 

55 8. The communication system of daim 1 wherein the 
client interpreter includes a parser configured to 
parse descriptions of the displayable information 
structures from the display document, whereby the 
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interpreter builds a graphical user interface panel 
and controls from each description of a displayable 
information structure, the graphical user interface 
panels and controls being stored by the client stor- 
age. 

9. The communication system of claim 1 wherein the 
displayable information structures are configured to 
be displayed in random order fashion. 

10. The communication system of claim 1 wherein the 
client interpreter is configured to modify the display 
document based upon user input to the client com- 
puter system. 

1 1 . The communication system of claim 1 wherein the 
client interpreter is further configured to use first and 
second data set documents separate from the dis- 
play document to provide a first set of values and a 
second set of values, respectively, for the set of dis- 
playable information structures built from the dis- 
play document. 

12. A client system for use with a server system, the 
server system connected to a communication net- 
work, the client system comprising: 

a client network interface configured to connect 
the client system to the communication net- 
work; 

a client storage; 

an interpreter comprising: 

a parser configured to parse a markup lan- 
guage display document based upon 
markup tags in tha markup language dis- 
play document, the markup language dis- 
play document being received from the 
server system via the communication net- 
work; 

a builder configured to build property pag- 
es from the parsed markup language dis- 
play document and cache the built property 
pages in the client storage, the builder fur- 
ther configured to supply values to the built 
property pages from at least one markup 
language data set document; and 
a modifier configured to modify either the 
markup language display document or the 
markup language data set document, the 
modifier configured to cache the modified 
markup language display document or the 
markup language data set document to the 
client storage, the client network interface 
configured to transmit the modified markup 
language display document or the modified 
markup language data set document to the 
server system; and 



a browser configured to display the property 
pages one at a time in at least a portion of the 
browser. 

5 13. The client system of claim 12 wherein the display 
document is written in extensible markup language. 

14. The client system of claim 1 2 wherein the interpret- 
er furnishes values for the property pages based 

10 upon a data set markup language document re- 
ceived by the client system from the server system 
via the communication network. 

15. The client system of claim 1 2 wherein the interpret- 
er is a Java applet object. 

1 6. The client system of claim 1 2 wherein the interpret- 
er and the browser are contained in a single appli- 
cation. 

20 

1 7. The client system of claim 1 2 wherein the interpret- 
er is configured to parse displayable information 
structures from the markup language display docu- 
ment for other portions of the interpreter to build a 

25 panel and controls for each displayable information 
n structure. 

1 8. The client system of claim 1 2 wherein the client net- 
work interface is configured to receive the interpret- 
so er via the communication network before the client 

network interface receives the markup language 
display document. 

19. The client system of claim 12 wherein the property 
35 pages are configured to be displayed by th© b rews- 

er in random order fashion including being dis- 
played more than once. 

20. The client system of claim 1 2 wherein the interpret- 
40 er is configured to modify the display document. 

21. A client system for use with a server system, the 
server system connected to a communication net- 
work, the client system comprising: 



a client network interface configured to connect 
the client system to the communication net- 
work; 

an interpreter comprising: 

50 

a parser configured to parse a display doc- 
ument, the display document being re- 
ceived from the server system via the com- 
munication network; 
55 a builder configured to build displayable in- 

formation structures from the parsed dis- 
play document; and 

a data handler to supply values to the dis- 
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playable information structures from a data 
set document; 

a graphical user interface configured to display 
a set of the displayable information structures 5 
by displaying less than all of the displayable in- 
formation structures in the set at one time in at 
least a portion of the graphical user interface. 



parsing out descriptions of individual displaya- 
ble information structures from the display doc- 
ument: 

building displayable information structures 
from the parsed out descriptions; and 
displaying the displayable information struc- 
tures one at a time on a graphical user interface 
of the client computer. 



22. The client system of claim 21 wherein the display 
document is written in extensible markup language. 

23. The client system of daim 21 wherein the display- 
able information structures are property pages. 

24. The client system of claim 21 wherein the graphical 
user interface is a browser. 

25. The client system of claim 21 wherein the interpret- 
er is an applet object. 

26. A server system for use with a client system, the 
client system having a graphical user interface, the 
client system being connected to a communication 
network, the server system comprising: 



io 30. The method of claim 29, further comprising: 

receiving a data set document; 
supplying values from the data set document to 
the displayable information structures; and 
15 displaying the values with the displayable infor- 

mation structures. 

31. The method of claim 29, further comprising: 

20 modifying values from a set of values related to 

the displayable information structures; 
updating the set of values with the modified val- 
ues to produce a modified set of values; and 
sending the modified set of values to a server 

25 system via a communication network. 



a network interface configured to connect to the 
communication network; 
a storage device; and 

a display document stored on the storage de- 
vice of the server system, the display document 
configured to be sent to the client system via 
the communication network, the display docu- 
ment conf igu red to be used by the cl ient system 
to generate displayable information structures 
to be displayed one at a time on trie graphical 
user interface of the client system. 

27. The server system of claim 26 wherein the display 
document is written in extensible markup language. 

28. The server system of claim 26 wherein the display 
document is configured to be used by the client sys- 
tem to generate displayable information structures 
which are property pages. 

29. A computer-readable medium for storing computer- 
readable instructions, the instructions written to pro- 
gram a computer to perform a method, the method 
comprising: 

sending a request from a client computer via a 
communication network for a display docu- 
ment; 

receiving the requested display document at 
the client computer, the received display docu- 
ment containing descriptions of individual dis- 
playable information structures; 



32. The method of claim 29 wherein the displayable in- 
formation structures are property pages. 

30 33. The method of claim 29 wherein the display docu- 
ment is written in an extensible markup language. 

34. A display document stored on a computer-readable 
medium, the display document comprising: 

35 , , 

a plurality or tag pairs; and 
a plurality of descriptions of displayable infor- 
mation structures, the displayable information 
structures to be displayed one at a time on a 
^0 graphical user interface, each description being 

delimitated by one of the plurality of tag pairs, 
each description comprising: 

graphical user interface panel descrip- 
45 tions; and 

graphical user interface control descrip- 
tions. 

35. The display document of claim 34 wherein the dis- 
50 play document is written in extensible markup lan- 
guage. 

36. The display document of claim 34 wherein the dis- 
playable information structures are property pages. 

55 

37. The display document of claim 34 wherein the 
graphical user interface panel and control descrip- 
tions are browser panel and control descriptions. 
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38. A method for displaying information structures: 

receiving a display document from storage via 
a network; 

parsing out descriptions for individual informa- 
tion structures; 

building the individual information structures 
from the parsed out descriptions; 
displaying the individual information structures 
one at a time; 

modifying at least one of the individual informa- 
tion structures; 

changing the display document according to 
the at least one modified individual information 
structure; and 

sending the changed display document to stor- 
age via the network. 



parsing out descriptions for individual property 
pages from the received display document; 
building the individual property pages, includ- 
ing panels and controls, from the parsed out de- 
scriptions; and 

displaying the individual property pages one at 
a time. 



10 



15 



39. A method for displaying information structures: 

receiving a display document and a data docu- 
ment from storage via a network; 
parsing out descriptions for individual informa- 
tion structures from the received display docu- 
ment; 

building the individual information structures 
from the parsed out descriptions; 
assigning values to the individual information 
structures based upon the received data docu- 
ment; 

displaying the individual information structures 
one at a time; 

modifying at least one of the values of the in- 
formation structures; - 

chancing the data document according to the 
ai leasi ouo modified value; and 
sending at least the changed value of the 
changed data document to storage via the net- 
work. 

40. A method for displaying information structures, the 
method comprising: 
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40 



receiving a display document from storage via 
a network; 

parsing out descriptions for individual informa- 
tion structures from the received display docu- 
ment; 

building the individual information structures 
from the parsed out descriptions; and 
displaying the individual information structures 
one at a time. 



45 



50 



41 . A method for displaying property pages, the method 
comprising: 



55 



receiving a display document from storage via 
a network; 
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